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To delay or not frozen embryo transfer in freeze-all cycles?
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Frozen versus fresh cycles in IVF

The practice of freezing embryos for deferred frozen 
embryo transfer (FET) has given rise to the so-called freeze-
all strategy. The freeze-all policy was first introduced by 
clinicians in an attempt to prevent ovarian hyperstimulation 
syndrome (OHSS) (1) and has increasingly been integrated 
into in vitro fertilization (IVF) for several indications, 
including among others progesterone rise at the end of 
the follicular phase, pre-implantation genetic testing for 
aneuploidy and embryo pooling in patients with low ovarian 
reserve (2). Freeze-all may be planned and then is referred 
to as “elective” freeze-all, while in some cases unplanned (or 
“non-elective”) freezing is performed. Given the popularity 
of the freeze-all protocol and the dramatic increase of FET 
cycles over the last decade, several RCTs and meta-analyses 
aimed to evaluate the efficacy of FET versus fresh ET in 
different IVF populations.

In particular, Bosdou et al. (3) conducted a meta-analysis 
that consisted of 4 RCTs (n=3,255 patients), comparing the 
first FET (in a freeze-all strategy) to a fresh embryo transfer 
(ET) in normal responders and 4 RCTs (n=2,010 patients) 
in high responders. In high responders, a significantly 
higher probability of live birth was observed in the FET 
group, while in normal responders no significant difference 
in live birth rates (LBR) between FET and fresh ET was 
detected. These findings were similar to those reported by 
Roque et al. (4) who reported a benefit with FET solely in 

hyper-responders, after evaluation of 11 studies, including 
5,379 patients.

Two recent large RCTs offered new insights into 
the efficacy of the freeze-all strategy. Both studies were 
practically identical in design in that they tested freeze-
all cycle outcomes with single ET in comparison to fresh 
transfer. The only difference was that in one study ET 
took place at the blastocyst stage (5) and in the other at 
the cleavage stage (6). Patients with blastocyst transfer 
undergoing FET were found to have improved outcomes 
compared to fresh ET counterparts, while those with 
cleavage stage transfer did not. A possible explanation for 
this discrepancy may be that patients with blastocyst-stage 
ET are favorably selected (i.e., similar to high-responders), 
whereas patients with cleavage-stage ET are much less 
favorably selected.

 To summarize, FET in a freeze-all context may have an 
advantage over fresh ET in good prognosis women, but not 
in average and certainly not in poor prognosis patients.

When should FET take place?

Physicians are frequently asked whether a recent ovarian 
stimulation attempt may pose any problem to a subsequent 
FET, especially following GnRH agonist triggering given 
the abrupt luteolysis which may perceived as harmful. 
However, despite the ideal timing of a subsequent FET 
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being a common concern, this had been a relatively 
unstudied topic until 2016. Therefore, even with the lack 
of evidence, it was rather common place to recommend 
waiting at least one menstrual cycle before the first FET 
after a freeze-all cycle, a habit which may have mirrored the 
empirical decision taken by the first researchers performing 
RCTs to assess the efficacy of the freeze-all strategy (7-9). 
With this waiting period, clinicians intended to circumvent 
any potential hindering effect that the abrupt luteolysis 
following GnRH agonist triggering could have on the 
endometrium in a subsequent cycle. While covered by the 
best of intentions, the lack of clear scientific evidence to 
support this practice may have caused unnecessary distress 
to infertile patients eager to conceive as soon as possible. 
Hence, an increasing number of centers also started to offer 
the option to perform FETs in the first menstrual cycle 
immediately after GnRH agonist triggering. Ever since, a 
series of studies with either discrepant or difficult to explain 
results have followed, leaving the challenging question of 
the ideal timing for FET still open for debate.

In this regard, evidence regarding the ideal FET timing 
(immediate versus delayed) after the freeze-all strategy 
mainly derives from studies, which included only artificial 
FET cycles (Table 1). Santos-Ribeiro et al. (14) were the first 
to compare both FET timing by combining data of 333 
FETs from two centers. In this study, the researchers noted a 
difficult to explain trend towards improved clinical pregnancy 
rates (CPR) in immediate FETs, which disappeared following 
adjustment for potential confounding. Shortly after, three 
additional studies complemented these data by reporting on 
live birth rates (LBR) as the main outcome (11-13). While 
overall these studies failed to show any difference between 
the two FET timings, Lattes et al. (13) also hinted towards 
a potential improvement in LBR after immediate FET 
that no longer remained significant following adjustment 

for potential confounding. Last year, an RCT attempting 
to validate prospectively these findings had its first results 
presented at the ESHRE annual meeting (15). The 
updated results presented during the conference seemed to 
confirm that immediate FET improved ongoing pregnancy 
rates (47.2% vs. 39.3%, P=0.03) and reduced the risk of 
miscarriage (11.2 vs. 19.7%, P=0.02). However, this study 
was limited not only by the fact that it included both patients 
with a previous failed fresh embryo transfer and those who 
performed freeze-all, but most importantly by the unequal 
balance of the subjects in terms of female age and number of 
oocytes retrieved, despite randomization. Hence, until this 
issue is clarified further in future studies, it seems that we are 
still unable to determine which timing after freeze-all is the 
best for an artificial FET cycle.

On the other hand, a few studies have recently also 
attempted to evaluate whether the timing had any influence 
in natural cycle FETs. Higgins et al. (16) reviewed 4994 
natural and artificial FETs and concluded that immediate 
FET was associated with improved LBR. Meanwhile, 
Kaye et al. (17) analysed 344 blastocyst FETs and found 
a trend towards a potential benefit in delaying a cycle 
before proceeding with FET. Besides the aforementioned 
discrepancy, these results are also difficult to extrapolate 
directly to the freeze-all setting since they also included 
FETs performed after a failed fresh embryo transfer in the 
sample. Hence, studies including natural cycle FETs after 
freeze-all, such as the those published recently by Huang  
et al. (18) and He et al. (10), are of added value for clinicians 
to assess whether immediate natural FET cycles may be safe 
to perform or not.

Commentary on the current study

The retrospective study of Huang et al. (18) included 2998 

Table 1 Observational studies evaluating the effect of FET timing on pregnancy outcomes after the freeze-all strategy

Study Type of FET Outcome Immediate FET Delayed FET P value

He et al. (10) Artificial and natural LBR 1,169/2,363 (49.5%) 1,007/2,041 (49.3%) 0.930

Bourdon et al. (11) Artificial – 59/188 (31.4%) 85/286 (29.7%) 0.696

Ozgur et al. (12) – – 437/756 (57.8%) 211/365 (57.8%) 0.999

Lattes et al. (13) – – 99/263 (37.6%) 68/249 (27.3%) 0.013

Santos-Ribeiro et al. (14) – CPR 110/208 (52.9%) 52/125 (41.6%) 0.046

LBR, live birth rates; CPR, clinical pregnancy rates.
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patients who underwent their first FET using an artificial or 
modified natural protocol, following conventional ovarian 
stimulation (COS) in a progesterone primed (PPOS) or 
gonadotropin-releasing hormone agonist (GnRH-a) short 
protocol and freeze-all. Therefore, the strategy of freeze-
all was mandatory for several patients (PPOS group) and 
should be classified as an elective one (in contrast to authors’ 
statement). The population was divided into the “immediate” 
FET and “delayed FET” group (average 91 days after COS). 
The primary outcome of the study was LBR, which were 
found to be significantly higher in the immediate group 
compared to the delayed group (55.7% vs. 43.8%, P=0.002), 
leading to the conclusion that FET should be performed 
at the earliest after COS, in case of freeze-all. The major 
strength of the study relies on the rigorous methodological 
approach (propensity score matching) and the large sample 
size. Nonetheless, the retrospective nature of the study is 
inherent to risk of bias. Selection bias may have occurred 
given that the reasons for delayed FET were not reported 
and several patients may have been advised by their physician 
to delay FET in case of comorbidities. Furthermore, policies 
like double cleavage stage ET (which was performed in 
approximately 90% of cases) are not relevant in modern 
IVF practice (19,20). Thus, the aforementioned limitations 
preclude generalizability of the results and future prospective 
studies are required.

Why would an immediate FET perform better?

So far, no head-to-head comparison of the endometrial 
receptivity profile between immediate and delayed FET has 
been performed and most studies have shown no difference 
in reproductive outcomes (Table 1). The findings of Huang 
et al. (18) give new insights into the complex procedure 
of implantation and food for thought for the conduction 
of further basic and clinical research on the topic. Several 
assumptions can be made for the better outcomes in case of 
immediate FET. One hypothesis would be that the abrupt 
luteolysis following GnRH agonist triggering may cause a 
sharp decrease in circulating progesterone levels that could 
be beneficial, given that previous studies have shown that 
elevated progesterone levels in the beginning of COS are 
associated with a decreased chance of pregnancy (21). Other 
mechanisms may include a more favourable endometrial 
immune status after COS (22), while the corpora lutea 
producing high levels of vasodilatory and angiogenic factors 
during stimulation (23) could also have a positive effect 

in case of an immediate FET. Lastly, endometrial gene 
expression studies have shown an altered endometrial profile 
in COS cycles (24) and it is currently unknown whether 
there is a carry-over effect to the next(s) cycle(s). If we 
further take into consideration the context of FET (previous 
failed fresh embryo transfer or freeze-all), the various 
indications of freeze-all (elective vs. non elective), the stage 
of ET, number of embryos transferred and different FET 
preparation protocols, it becomes clear that more evidence 
is warranted before drawing firm conclusions.

Conclusions 

In conclusion, based on the available evidence, reproductive 
outcomes following immediate FET do not seem to be 
inferior to delayed FET in freeze-all cycles. The findings 
by Huang et al. are intriguing and should be certainly taken 
into consideration. Nonetheless, the observational nature 
of existing studies, along with their limitations, makes room 
only for speculations. Further prospective clinical and 
translational studies are necessary in order to validate these 
findings, as well as to investigate the underlying mechanisms.
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